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, , \mbox{\boldmath $\omega$}- –
(see e.g., [6, pp. 281-282]). –
, ([3], [4]) . ,
:
(1) $\{$
$u_{t}=\{a(x)u_{x}\}_{x}+f(x, u)$ , $(0<x<l, 0<t<T)$ ,
$u(x, 0)=u_{0}(x)$ , $(0<x<l)$ ,
$\alpha_{0}u(0, t)-(1-\alpha_{0})u_{x}(\mathrm{o}, t)=\beta_{0}$, $(0<t<T)$ ,
$\alpha_{1}u(\iota, t)+(1-\alpha_{1})ux(\iota, t)=\beta_{1}$ , $(0<t<T)$ .
, $a(x)>0$ , $[0, l]$ , . , $\alpha_{i},$ $\beta_{i}\in \mathrm{R}(i=0,.\cdot 1)$ ,
$0\leq\alpha_{i}\leq 1$ . , $f:[0, l]\cross \mathrm{R}arrow \mathrm{R}$ $C^{2}$ .
, $u_{0}\in C([0, l])$ $\omega-$
– , (1) ( –
) . , (1) $tarrow\infty$
( $\sup$ ) , $\omega$- $C^{2}([0, l])$
. , ,
, $t$ $T$ $||u(\cdot, t)||c([0,\iota])$
.
, , $u_{0}\in C([0, l])$ (1)
, , , ,
.
, 1
. , $S^{1}$ ,
[5] . $S^{1}$ , $u_{x}$
(2)
$u_{t}=u_{xx}+f(x, u, u_{x})$ , $(x\in S^{1}, t>0)$
$u(x, 0)=u_{0}(x)$ , $(x\in S^{1})$
\mbox{\boldmath $\omega$}- –
([5, Theorem $\mathrm{A}]$ ), :
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1 ( [5, Theorem $\mathrm{D}]$ ) (2) , $f$ $u$ ,
( $\sup$ ) $t$ (2) .
(1) , , $u(\cdot, t)$ $\sup_{t>0}||u(\cdot, t)||=\infty$
, $\lim_{tarrow\infty}||u(\cdot,t)||=\infty$ , $S^{1}$











$u_{t}=u_{xx}+u^{2}$ , $(x\in S^{1}, t>0)$
$u(x, 0)=u_{0}(x)$ , $(x\in S^{1})$
, $C^{0}(s1)$ . , $u_{0}\in$
$C^{0}(s1)$ , . ,
$f(x, u)$ .
$v(x)$ $0$ . , $S^{1}$
$v”(X)+v(X)^{2}=0$ $0=v’( \mathrm{o})-v’(2\pi)=\int_{0}^{2\pi}v(x)2d_{X}$
( $S^{1}$ , – $[0,2\pi]$ ). , 1 ,




1: $u_{0}\geq 0$ $u_{0}\not\equiv 0$ .




2 : $v\in C^{0}(s1)$ $\eta(v):=\int_{S^{1}}v(x)dX$ , $\eta(u\mathrm{o})\geq 0$
$u_{0}\not\equiv 0$ .
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$\eta(u_{0})>0$ Evans [2, pp. 511-512] , $\eta(u\mathrm{o})=0$ , $t=0$
$d \eta(u(\cdot, t))/dt=\int_{S^{1}}u^{2}dx>0$ $\eta(u(\cdot, t))>0$ ,
.
– , :
3 : $v\in C^{1}(S^{1})$ $J(v):= \frac{1}{2}\int_{S^{1}}v(\prime x)2dx-\frac{1}{3}\int_{S^{1}}v(X)^{3}dX$ ,
$J(u_{0})<0$ .
Cazenave [1, Proposition 544] ,
, .
(3) $u_{0}$ $u(x, t)$ $t$ $J(u(\cdot, t))$ $J(t)$
:
$J(t)= \frac{1}{2}\int_{S^{1}}(ux)^{2}dx-\frac{1}{3}\int_{S^{1}}u^{3}dx$ .
$t>0$ $j_{(t}$) $=- \int_{S^{1}}(u_{t})^{2}dx$ , $J(t)$ , . (3) $u(x, t)$
$L^{2}(S^{1})$



















, $h(t)= \int_{0}^{t}\int_{S^{1}}u^{2}dxdS$ ,
(5) $h”(t) \geq\frac{3}{2}\frac{(h’(t)-h/(\mathrm{o}))^{2}}{h(t)}$
. $J(t)$ $0\leq t_{0}\leq t$ t , $J(t_{0})\geq J(t)$
$\frac{d}{dt}\int_{S^{1}}u^{2}dx=\int_{S^{1}}u_{x}^{2}dx-6J(t)\geq-6J(t_{0})>0$.
$tarrow\infty$ $||u(t)||_{L(S^{1})}^{2}2arrow\infty$ . , $t$
$h’(t)$ . , (5)
$h(t)h”(t) \geq\frac{3}{2}(h’(t)-h’(\mathrm{O}))^{2}=\frac{3}{2}h’(t)^{2}(1-\frac{h’(0)}{h(t)},)^{2}$
, $\frac{3}{2}(1-\frac{h’(0)}{h(t)},)^{2}$ , $h’(t)arrow\infty(tarrow\infty)$ $tarrow\infty$ 3/2 .
, $C>1$ $t_{0}>0$ , $t\geq t_{0}$ $t$ $\frac{3}{2}(1-\frac{h’(0)}{h(t)},)^{2}>C$
. , $t$ $h”(t)/h’(t)\geq Ch’(t)/h(t)$ ,
$(\log h’(t))’\geq C(\log h(t))’$ $( \log\frac{h’(t)}{h(t)^{C}})^{J}\geq 0$ .
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, $\log\frac{h’(t)}{h(t)^{C}}$ $t\geq t_{0}$ $t$ l , $C_{0}$





2 $\eta(v)$ $J(v)$ ( $\eta$ $C^{0}(s1),$ $J$ $C^{1}(S^{1})$ )
, $u_{0}$ $\eta(u_{0})>0$ $J(u_{0})<0$ (3)
.
, (3) $u(x, t)$ , $t’>0$
$\eta(u(\cdot, t))\leq 0$ $J(u(\cdot, t))\geq 0$ . ,
, $t>0$ ,
. ,
, $u_{t}=u_{xx}$ ”backward uniqueness”
(cf. Evans [2, pp. 64-65]) :
2(backward uniqueness) $S^{1}$ (3) ,
$T>0$ $u(\cdot, T)=0$ , $u\equiv 0$ .
. $0\leq t\leq T$
$e(t)= \int_{\mathit{8}^{1}}u(x, t)^{2}d_{X}$
. $e(t)=0$ $t$ inf $0$ , $e(\mathrm{O})=0$ $u_{0}=0$
. $T= \inf\{t>0|e(t)=0\}$ , $T>0$
. $e(t)$ $t>0$
(6) $\dot{e}(t)=\int_{S}12u\cdot utd_{X}=2\int_{S^{1}}u(u_{xx}+u^{2})d_{X=}-2\int_{S^{1}}u_{x}d2X+2\int_{S^{1}}u^{3}dx$












. $T$ $u,$ $u_{xx}$ ,
(8) $(\dot{e}(t))^{2}\leq e(t)\ddot{e}(t)+\delta e(t)^{2}$
$\delta>0$ . $0<T’<T$ ,







$h(t)+ \frac{\delta}{2}(t-T)^{2}$ $[T’, \tau)$ . , $T’\leq t_{1}<t_{2}<T$




$t$ $t_{2}\uparrow T$ , $\lambda$ $\lambda_{0}>0$ , $e(t)=0$ .
$T= \inf\{t>0|e(t)=0\}$ . I
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.3 $u(x, t)$ (3) $0$ , $t>0$
$\eta(u(\cdot, t)):=\int_{S^{1}}u(X, t)dX<0$ $J(u( \cdot, t)):=\frac{1}{2}\int_{S^{1}}u_{x}(X, t)2dX-\frac{1}{3}\int_{S^{1}}u(x, t)^{3}d_{X>}\mathrm{O}$
.
. , $t>0$ $\eta(u(\cdot, t))>0$ $J(u(\cdot, t))<0$
. , $\eta(u(\cdot, t))=0$ $J(u(\cdot, t))=0$ $t>0$
. $\eta(u$ ( $\cdot$ , )=0 , $u(\cdot, t)\equiv 0$
. $u(\cdot, t)\equiv 0$ backward uniqueness
, . $J(u(\cdot, t))=0$ , $dJ(u( \cdot, t))/dt=-\int_{S^{1}}(u_{t})^{2}dx$
$u_{t}\not\equiv \mathrm{O}$ $t$ $J$ ,
. $J$ $0$ $u_{t}\equiv 0$ .
$u_{xx}(x, t)+u(x, t)^{2}\equiv 0$ , $u(x, t)\equiv 0$ ( $x$ )
. backward uniquenes . I
$\eta,$
$J$ $u(\cdot, t)$ ($\eta$ , $J$ )
,
. , 2 .
4 $u(x, t)$ (3) $0<t<T$ , $t\uparrow T$ $u(\cdot, t)$ L2-
, $\lim_{t\uparrow T}||u(\cdot, t)||_{L(S^{1})}2<\infty$ $\sup-$ (
) .
. $0<t_{0}<t<T$ , $S^{1}$ $u_{t}=u_{xx}$ $U(t, x, y)$
,
$u(x,t)= \int_{S^{1}}U(t, X, y)u(y,t_{0})dy+\int_{t_{\mathrm{O}}}^{t}\int_{S^{1}}U(t-S, X, y)u(y, s)^{2}dyds$
. , $C$ $0\leq U(t-S, x, y)\leq C/\sqrt{t-s}$
$||u(\cdot, s)||_{L^{2}(S^{1})}$ , $u(x, t)$ . I
.
5 $u(x, t)$ (3) $0<t<T$ , (i), (ii)
$u(\cdot, t)$ $t\uparrow T$ $\sup-$ :
(i) $0\leq t<T$ $\eta(u(\cdot, t))\leq 0$ ; (ii) $0<t<T$ $J(u(\cdot, t)\geq 0$ .
. (i) : $\eta(u(\cdot, t))$ $\eta(t)$ , $\dot{\eta}(t)=\int_{S^{1}}u(x, t)2d_{X}=$
$||u(\cdot, t)||_{L^{2}(S^{1})}$ , $\eta(t)\leq 0$
$-\eta(0)$ $\geq\eta(t)-\eta(\mathrm{o})=\int_{0}^{t}||u(\cdot, s)||2L2(S1)ds$
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, $t\uparrow T$ L2- . , $\sup-$
.
(ii) : $J(u(\cdot, t)$ $J(t)$ . $J(\mathrm{O})$
.
, $0\leq t<T$ $J(t)\geq 0$ , $j(t)=- \int_{S^{1}}u_{t}^{2}dx$
(9) $\int_{0}^{t}\int_{S^{1}}u_{t}(x, S)2dxdS=J(\mathrm{O})-J(t)\leq J(\mathrm{O})$ .
. - $(d/dt)||u(\cdot, t)||_{L^{2}()}^{2}s^{1}=2(u_{t}, u)_{L^{2}(S)}1$





$(||u( \cdot, t)||_{L(}^{2}2s1)-||u(\cdot, 0)||_{L^{2}}^{2}(S1))^{2}\leq 4J(0)\int_{0}^{t}||u(\cdot, S)||^{2}L^{2}(s1)d\mathit{8}$
. $h(t):= \int_{0}^{t}||u(\cdot, s)||_{L^{2}}^{2}(S^{1})d_{S}$ ,
(10) $(\dot{h}(t)-\dot{h}(\mathrm{o}))^{2}\leq 4J(0)h(t)$
.
$u$ $t\uparrow T$ L2- , $t_{0}<T$ , $t\in[t_{0}, T)$
$\dot{h}(t)=||u(\cdot, t)||_{L^{2}()}S^{1}>||u(\cdot, 0)||_{L^{2}(}S^{1})=\dot{h}(0)$ , (10)
$\dot{h}(t)-\dot{h}(0.)\leq\sqrt{4J(0)}\sqrt{h(t)}$ , $to\leq t<T$ , $C$
$\frac{\dot{h}(t)}{\sqrt{h(t)}}\leq\sqrt{4J(0)}+\frac{\dot{h}(0)}{\sqrt{h(t)}}\leq$
($T$ $h(t)$ ). $\sqrt{h(t)}-$
$\sqrt{h(t_{0})}\leq C(t-t\mathrm{o})/2$ , $t\uparrow T$ $u(\cdot, t)$ L2- ,
. $L^{2}$- , $\sup-$
. 1
:. , $J(u(\cdot, t))$ , $u(\cdot, t)$ $\sup-$





( $u_{0}\leq 0$ ) ,
.
, $\eta(u_{0})<0$ $J(u_{0})>0$ ,
.
, ,




(3) Mathematica ( ,
) .
Mathematica
$\mathrm{u}[\mathrm{i}_{-}, 0, \mathrm{n}_{-}, \mathrm{m}_{-}]$ $:=\mathrm{u}\mathrm{O}[\mathrm{i}/\mathrm{n}]$ ;
$\mathrm{u}[\mathrm{i}_{-}, \mathrm{j}_{-}, \mathrm{n}_{-}, \mathrm{m}_{-}]$ $:=$
$\mathrm{u}[\mathrm{i}, \mathrm{j}, \mathrm{n}, \mathrm{m}]=$
If $[\mathrm{i}=0||$ $\mathrm{i}=\mathrm{n}$ ,
$\mathrm{N}[\mathrm{u}[\mathrm{i}, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]+$
$1/\mathrm{m}*(\mathrm{u}[\mathrm{i}, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]^{arrow}2+$
$\mathrm{n}^{\wedge}2*(\mathrm{u}[1, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]+\mathrm{u}[\mathrm{n} - 1, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]$ -
$2\mathrm{u}[0, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]))$ , $60]$ ,
$\mathrm{N}[\mathrm{u}[\mathrm{i}, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]+$
$1/\mathrm{m}*(\mathrm{u}[\mathrm{i}, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]^{\wedge}2+$
$\mathrm{n}^{arrow}2*(\mathrm{u}[\mathrm{i}+1, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]+\mathrm{u}[\mathrm{i} - 1, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]$ -
$2\mathrm{u}[\mathrm{i}, \mathrm{j} - 1, \mathrm{n}, \mathrm{m}]))$ , 6011;
( $\mathrm{u}0$ , , $[0,1]$ . $n$
, $1/m$ . $m,$ $n$
.)
$\mathrm{u}0$





1 , $10x(1-X)(2-3\sin\pi x)$ , $\max(10-$
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